Several natural RNAs were compared with respect to their template activities for the DNA polymerase of Rous Sarcoma Virus during a 2-hr incubation period. 60-70S viral RNA was found to be a 5-to 10-fold better template than heat-dissociated Rous viral RNA, influenza virus RNA, tobacco mosaic virus RNA, or ribosomal RNA. Denatured salmon DNA is a little better, and poly(dAT) is 2-4 times better as a template for the enzyme than is 60-70S Rous viral RNA. The 60-70S RNAs of different strains of avian tumor viruses have very similar template activities for a given avian tumor virus DNA polymerase. Oligo(dT) or oligo(dC) were found to enhance the template activity of heat-dissociated Rous viral RNA 20-to 30-fold, and that of other natural RNAs tested one-to several-fold. DNA syntheses of 1-24% were obtained during a 2-hour incubation of the enzyme with the above RNA templates. The results suggest that the enzyme prefers partially doublestranded or hybrid regions of RNAs for optimal DNA synthesis, but certain regions of single-stranded RNA can also serve as templates.
Indirect evidence suggests that RNA tumor-virus replication requires virus-specific DNA early in infection (1, 2) . This virus-specific DNA is thought to be transcribed from viral RNA by the virus-associated DNA polymerase (3, 4) . The ubiquity of this enzyme in all known RNA tumorviruses (3) (4) (5) , its ability to transcribe in vitro most or all viral RNA (6, 7) , and the presence of at least one enzyme per virion (8) are compatible with its role of a RNA-DNA transcriptase essential for virus replication. Very different kinds of nucleic acids, however, were reported to be templates for virus-associated DNA polymerase, perhaps indicating that Rous Sarcoma Virus (RSV) DNA polymerase is not specific for virus replication. Unpurified DNA polymerase of RNA tumor-viruses was shown to accept exogenous natural DNA (9) (10) (11) , synthetic DNA, DNA-RNA hybrids, or double-stranded RNA as templates (10, 12) besides the endogenous viral RNA (4, 3, 6) . Synthetic homopolymer RNAs, however, were found to be poor templates (12, 10) , except when present with a complementary oligodeoxynucleotide primer (13) . A purified DNA polymerase of RSV that was free of endogenous template responded to both natural DNA and single-stranded RNA templates, and preferred among natural RNAs the 60-70S RNA of RSV (8 Table 2 the template activities of natural RNAs were increased by oligo(dT) or oligo(dC) 1-to several-fold. The template activity of heat-dissociated RSV-RNA was increased 20-to 30-fold by oligo(dT) or by oligo(dC), and about 10-fold by oligo(dG). Oligo(dA) did not affect the template activity of heated RSV RNA. It appears that oligo(dT) or oligo(dC) restore the high template activity of RSV RNA that is lost after heat-dissociation to about the template activity of native 60-70S RSV RNA in the presence of oligo(dT) (Fig. 2) . The template activity of TMV RNA was slightly stimulated by oligo(dT), but was stimulated about 10-fold by oligo(dC) (Fig. 3) (Fig. 2) . DNA synthesis with a poly(dAT) template was about 50% or more at a [3H]dTTP concentration of 26 ,M (Table 2 ). Since the above estimates were obtained at high or saturating concentrations of enzyme, we can conclude that the amount of DNA formed relative to the RNA templates added is low under our conditions. (Fig. 2) amounts of 60-70S RSV RNA, with and without oligo(dT), and with different concentrations of poly(dAT). Only RSV RNA-dependent DNA synthesis is measured by incorporation of [3H]dCTP, although poly(dAT) is an excellent template for RSV DNA polymerase (Fig. 2) (16) . As shown in Fig. 4A, As a tentative explanation for the results that at (probably) saturating concentrations of the enzyme (Fig. 1) , or of RNA template (Fig. 2) , 60-70S RSV RNA has a 5-to 10-fold higher template activity for RSV DNA polymerase than do heat-dissociated RSV RNA and the other RNAs tested, the following hypothesis may be suggested. Two different types of RNA structure determine the template activity of a given RNA: partially double-stranded regions, which probably exist in 60-70S RSV RNA (15) The template requirements of RSV DNA polymerase suggest that the enzyme resembles bacterial DNA polymerase, which is known to prefer a partially double-stranded DNA template (17) and to transcribe single-stranded DNA optimally in the presence of an oligodeoxynucleotide primer (18) . However, bacterial DNA polymerase, which has been shown to accept RNA templates (19, 13, and 22) , and RSV DNA polymerase may differ with respect to template specificities for RNA.
The essential question as to whether RSV-associated DNA polymerase is involved in virus replication (4, 3) cannot be answered definitively on the basis of its known in vitro properties. Some properties that favor its role as a replicase are listed in the introduction. Other in vitro properties of the enzyme, including the relatively low synthesis of DNA with the RNA templates tested and the rather small sizes of the in vitro DNA products (20, 6, 10) , do not support its putative role of a virus-specific RNA-DNA replicase, but these properties may be due to experimental artefacts of the in vitro systems.
NOTE ADDED IN PROOF
An adenylate-rich region has been found in RSV 70S RNA (M. Lai, unpublished data).
